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Vlll* Mcpm'fmpU andOitf^^Mm^t in EkSlricity.. 
By ifefir.. William Henly^ P. R. S^ 

P A R T L 

iRjemarksm tbe.tffeSis of lamp^-bi^s/^and tar^ or lamp^blAe^ 
mdoil^ as protestors of bodies from the Jlroke of lUgbt^ 
ning ; mthjmilar ^Ws produced by experiments in ti)e 
artificial ekSlrkity. 

%m%^m. it^ftd 23,ip^R, LE^is, in Ms PHiMdpHlM Com- 

*-^ merce of Arts, p. 3 64. .mentions a 
remarkable inftanee of the efiea of . a coating of lamp- 
black and tar, in preferring tliofe; parts of; the maft of a 
ll{ip, which were co>irere<i with it, from damage by a 
ftroke of lightning which ifliivered the other, that is, jthe 
imcoated parts of it, in a very extraordinary manner. 
The accout\t is recited at; large in vol. XLVIIL of the 
Philolbphical Tranfaltions.. Gaptain ; n aiUne?, in his 
Remarks on the Effeds of. Lightning, on the mafts-of 
leveral veffels which were ftnick . in ^ the Balbn at Oijef' 
hec^'''', mentions, in his letters to fome friends in Ilondon, 
Bo lefs than five inftances, where the lightning paffing 

(a) His own. fliip, the Gimmm Frhnds^ . was twice prefervcd. there, by 
kit.€ondudor. 

over 
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over thofe parts of the mafts of the fliips which were 
covered with lamp-black and tar, or painted with lamp- 
black and oil, without the leaft injury, fliivered the un- 
coated parts (tearing out fplinters five or fix feet in length, 
and fix or eight inches deep) in fuch a manner as to ren- 
der the mafts entirely ufelefs. A very curious inftance 
of this kind hath lately been communicated to me by a 
learned and ingenious member of the Royal Society, from 
whom I received the account whichlftiall here infertc'^r- 
batimj 

"On the firft of April, 1776, being on board a brig 
*^ in the latitude 34"" N. our veflel was ftruck with light- 
^' ning, which difabled our fore-maft. Upon gating the 
'^* whole of the top-mafts down upon the deck, I ob- 
^' ferved the following particulars, with regard to the 
" courfe and effe6ts,of the electrical matter. The light- 
" ning had firft ftruck the pinnacle of the fore-top-gal- 
*^ lant-maft (on which, at that time> there happened to 
^' be no iron Ipindle, as ufual) wliich it juft fplit ilightly 
"for about two feet and a half, where it was painted 
" with lamp-black and oil (I could not, however, afcer- 
" tain whether this part of the maft had been newly 
" fplit or not: it might Ixave been firft occafioned by 
^' driving in the iron fpindle, whereon a vane is ttfually 
" placed; for there was aliole wliere fuch a fpindle had 

'^' been 
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^* been fixed) and then the lightning immediately fhi-r 
<^ vered the reft of that maft as far as it was greafed, till 
*^it met the bottom of that and the top of the top-maft, 
^^ which had lifcewife been cx)ated over with lamp-black 
« and oil, on,an old coat of tar. Over thefeit glanced, 
^ without any perceptible efFe<5t, till it reached that part 
^ of the top-maft which was alio greafed ; this part it Ihi-^ 
^^ veredj fplitting off large fplinters which were thrown 
*^ on the deck* The lower part of the fore^maft being 
^ tarred, the lightning Aid over it for about nine 
^ feet, without the leaft mark of violence ; then darted 
^^ into the fore-maft, where it was greafed; rived it ter- 
^ ribly, tearing off fplinters as large as araan'&arm, and 
*^ four or five feet long, all the way down. It .continue4 
** this QDnrfe till it again met a coat of tar, which was 
" laid on the maft for more than five feet above the 
^ deck; here its ei9fed:s on the maft difappeared, and its 
*^ courfe feemed to be divided different ways by twoatr 
*^ tractive bodies of ii^on ; one, in a elect faftened to the 
^ fore-maft, about ten inches below the top of the laft 
*^ mentioi^d coat of tar, by two large fpike-nails: this 
^^ cleefewith the hails was entirely ftruckoff; the light* 
^^ ning then tor^ the canvas coating round the foot of 
^* the maft (about a yard below the cleet) without any 
*^ other hurt to the maft itfelf ; and from thenCe was 

^ *' attracted. 
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^^ attracted by a large anchor lying in a horizontal poil- 
^' tion on the deck, about two feet from the maft. All this 
'' part of the elecSlrical matter feems to have been then 
<^^ difchargedby tlae differentconducStorsof the two flukes 
^^ and the niain fliank of the anchor, without any other 
" vifible efFeft than breaking a piece out of a large iron 
^^ pot, flanding in an immediate direction to one of the 
^^ flukes, and about ten inches diftant. The other divi- 
^^ lion of the elexSlrical matter darted from the mail to 
^^ the belfry, about fifteen inches diflantj tore off two 
" cleets fattened to it by large iron nails ; then defcended 
^' to the large iron hinges which hold the palls or flops 
^' (joined to the belfry-pofts) of the windlafs, where, 
^* after tearing off a fmall nail or two, it totally difap- 
^' peared. The belfry which w^as painted was much 
" fj^lit, but not broke to pieces. The molt remarkable 
*^ part of this accident, and for which the whole relation 
" is given, is, the efFecft of the tar and lamp-black and 
*^ oil as repellei^ts of the ele6lrical matter ; for in four 
'** infiances, ifl:, at the head of the fore-top-gallant-mafl j 
'^^ adly^ at the bottom of that and head of the top-mafl; 
" Sdly, at the bottom of the top-maft and head of the 
^' fore-maft; and 4thly, at the bottom of the fore-maflj 
" the lightning had glanced over all thofe parts without 
" doing the leaft damage, and had regularly darted into, 

^* and 
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^< and fhiyered all the intermediate parts of thdfe raafts, 
^^ y^rhere they were covered with greafe. This appears 
*^ fo extraordinary to me^ that I thought proper to take a 
" note of it upon the fpot^ in order to occafion the making 
^^ of fome philofophical inquiries and experiments on 
^^ the fubje6t by thofe more capable of accounting for it 
"than myfelf: and for that reafon the above relation 
" may be depended on as juft and true, after a repeated 
^^ and critical examination of the feveral parts of the 
" mails which I have defcribed, W. D." 

In confequence of this relation, and the hint which 
concludes it, I have been induced to make the following, 
experiments, i ft, A glafs tube, eight inches long, with 
a bore or cavity of about a quarter pf an inch diameter, 
being filled pretty clofely with lamp-black, and each end 
flopped with a bullet, the ftem of which juft eateredj^ 
and was cemented in the cavity of the tube, con;du<5t€:d 
the charge of a j ar containing three iquare feet of coated 
furface inftantaneoufly, but with fcarce any explofion. 
adly. Such a tube being filled with a mixture of larxip* 
black and oil (as ufed by the painters) entirely failed to 
condu6t theihock. 3dly,Theouter furface of fuch a tube 
being painted with lamp-black and oil, and excited with 
dry warm flannel, a£ted (the tube being alfo dry and 
warm) as a very ftrong negative eleitric 4thly^ A piece 

Vol, LXVIL N 
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of polifhed plate glafs being introduced into the circnit, 
the ends of the wires which corapofed the circuit were 
laicf at about an inch and an* half from each other upon 
the furface of the glafs, when the jar above-mentioned 
being difcharged, the polilh of the glafs was always t6rn 
oj0f in an irregular and deep line, extending from one 
wire to the other; but if a piece of glafs painted with 
lamp-black and oil were thus introduced into the cir- 
cuit, and the difcharge made as before, not the fmaHeft 
trace of the electricity could ever be perceived on its fur-^ 
face. 5thly, If inftead of the glafs, a flip of writing-paper 
was introduced into the circuit, it was torn in jrieces by 
the explolion, much of it flying about the room in the 
form of fine fllie or down. 6thly, A flip of the fame 
paper, painted with lamp-black and oil, received not the 
leafli injury, nor fliewed the fmallefl: trace of the ele(£tri- 
city upon its furface; but the common oiled paper, with* 
out lamp-black, was tornr confiderably, though not fo 
much as the paper imoiled''^^. When the charge of the 
jar above-mentioned is made to pafs between the furface 

(h) Mr. CAv^LLO, who hath fince repeated thefe experiments, finds, that* 
\i the paper be very thinly painted with the lamp-black and oil, it will be torn 
by the explolion; but having tried a piex;c of the fame that I had ufed'in^my 
experiments, he was not able to make tlie leaft impreffion on it. Lamp-black 
and tar therefore, on account of the greater tenacity of the latter, and its being 
ec^nally a non-cQndu£lor, fecms to be the moft proper for thepurpofe. 

of 
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of thick plate glafs, and that of acylinder of ivory three* 
quarters of an inch diameter, prefled by a weight of 
about fix or eight ounces Troy.; the glafs is ahvays fhi- 
yered into very fmall fragments, and part of it is fome- 
times reduced to an impalpable powder. But ythly^If the 
plate of glafs be covered with a flip of writing-papest 
painted withlamp-blaok and oU, or with a flip of ailed 
filk (fuch as is frequently ufed for garments) the charge 
pai3es over thefe fubftances withdut leaving the fmalleft 
trace on either of them, though the glafs under them be 
broken by the blow of the expdofion. 

From thefe experiments, and the obfervations above 
recited, I think the following corollaries may be deduced, 
xft. That a charge of ele(Slricity, or a ftroke of lightning 
which is the fame thing, paffes, in many cafes, uppn the 
furface of bodies, in a much larger proportion than 
through the interior lubltance of them, as appears by the 
mafts of fliips, coated with lamp-black, &:c/':^, and by the 
experiment above recited, with the cylinder of ivory and 
the glafs &c. .; for in this experiment, the charge being re* 
fifted by the ivory (which however is fometimes fplit by 
the .explofion) forces a paffage between that an4 the 
glafs, and being there confined by heavy weights, exerts 

(c) Sec a curious inllance of this kuid in M. adanson'* Voyage to 
Senegal, p. 2;j9i 

N a its 
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its expaniive power in fiich manner as to reduce ro the 
fmalleft fragments the plate of glafs then expofed to its 
violent operation* 2dly, This violent efFdrt of the electri- 
city produces not the leaft effed upon the furface of the 
Jlip of paper painted Mth lamp-black and oil, or upon a 
flip of oiled lilk, placed in the fame fituation. sdly. May 
riot tlierefore a cOatirig of lamp-black and tar, or lamp- 
black a.nd oil, be in fome cafes iifefuUy applied on flight 
buildings of wood, &c. to preferve them from damage 
by lightning, as well as to prevent thofe large cracks and 
rents (the ufual effecft of the heat of the fun) from being 
made in them? 4thly, As the effed of the lightoing on 
the mafts of fliips has been in fo many inftances pre- 
vented by a coating of lamp-black tod tar, or lamp-black 
and oil, it feems probable, that a fafe and fixed con- 
ductor might be applied to them in a very cheap and 
convenient manner, as follows; viz. let all thofe parts of 
the maft which are ufually greafed, be provided wdth 
plates of metal three inches broad, which plates might 
extend a few inches upon the other parts of the maft 
which are coated with lamp-black and tar, or lamp-black 
and oil; and thus by the conductor of metal, and the 
protestor of lamp-black and tar, placed alternately and 
extending the whole length of the maft, it would pro- 
bably be preferved from damage by lightning. A 

metallic 



mfetallie 6ommtinication might be made from tJie raaft 
to the water ia the manner I have before mentioned, in 
Phil. Tranf. vol. LXIV. p. 4T 2. This method of making 
conductors to Ihips, from its fimplicity and pra6ticability, 
I had fome thoughts of recommending to my acquaint- 
ance in the marine department; but there is one objec- 
tion to it, which I think a very material one, and fhall there- 
fore ftate it in its full force : it is this ; the lamp-black and 
tar, or lamp-black and oil, though they protect, by their 
property of repelling the ele6tric matter, thofe parts of the 
maft which are coated with them, yet being perfedt non- 
condu6tors, thofe things or perfbns which might hap- 
pen to Hand in their vicinity (as in tlie tops, &c.) would 
be in danger df a fe vere ftroke, perhaps.ddlruilion, by 
the lightning. How far the other oil colours, w^. thofe 
prepared from minerals and metals, may anfwer thefe 
purpofes, may perhaps deferve enquiry, and the more fo^ 
as the experiments are not difficult to make. The belfry- 
pofts painted with white lead, mentioned in the letter 
above recited, were much fhivered. sthly. As oiled iilk 
feems to be fo good a fecurity againft the effed:s of a 
charge of eleftricity, may not garments, viz.. cloaks and 
hats, covered with that fubftance, contribute in fome 
meafure to prote6l the wearers (if overtaken by a llorm) 
from a ftroke pf lightning? particularly, if the precau- 
4 tions 
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tions be properly attended to, which I have before re- 
commended from Dr. winthrop, in Phil. Tranf. vol% 
LXIV. p. 151. 



PART 11. 



tyu the ekBricity of chocolate : and the rejloration of that 
property to it^ when loji^ by melting it together with a 
fmall quantity of olive^oil. 

HAVING been informed by my ingenious friend 
Mr* GEORGE ADAMs^ philofophical inftrument-maker to 
his majefty, that Mr. s anders, an eminent manufadturer 
of chocolate, had frequently obferved a very vivid light 
ilafliing upon its furface, when cooling in the tin pans in 
^whichit is received from the mill; particularly in clear, 
frofty evenings, when it would alfo ftrongly attract light 
fubftances, fuch as fmall particles of duft, bits of paper, 
ftraw^ thread, &c. ^^^ ; I was very deiirous to afcertain, if I 
could^ the caufe of thefe phenomena* For this purpofe 
I waited on Mr. s anders, in company with Mr. adams, 
and made the following experiments. lil, A large cake 

(d) The wax-chandlers alfo, in forming their flicks, &c. of wax, are fi-c- 
qucntly fpcCtators of thefc effe£ls of eledrk attra^on. 
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of diocolate being turned out of the tin pan, in which it 
had been fet to cool; I prefented towards it Mr. can* 
^ON^s electrometer, and obferved that, at fix inches dif- 
tance, the balls hegan to diverge; and when they came 
within two inches of the chocolate (being fufpended over 
it) their divergence was full an inch and an half, and upon 
examining their ele<Stricity, I found the chocolate to be 
in zplus or pofitive ftate. adly, Having feparated another 
large cake from the pan, I touched it repeatedly with 
the knob of a fmall phial, properly prepared for the 
Leyden experiment; then bringing that knob gently 
toward one of my knuckles, I faw a fpark between thera, 
and had a fmall fenfation in my knuckle, sdly^ Havir^ 
feparated another cake of chocolate from the tin pan 
which contained it, I touched the cake repeatedly with the 
brafs ball on the neck of my Leyden vacuum^ or analyfis^ 
of the Leyden bottle ^''^, and inftantly perceived a moft 
beautiful and large pencil of rays darting from the wire, 
and fpreading themfelves through the bulb towards the 
coated part of the bottle. 4thly, Changing the pofition of 
the bottle, I prefented the coated bulb towards the cho- 
colate, and then perceived (as I expected) a fmall lumi- 
nous fpark upon the point of the wire in the neck of the 
bottle ; completely proving the electrical quality of the 

(e) Dcfcribed' in Phil. Tranf. vol. LXIV, p, 400. 

chocolate^ 
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chocolate^ and afcertaiiiiBg ife dire£J:ion. in the eXjpeM^ 

ments. 

Before I had an opportunky of making this com- 
plete inveftigation, I had feparated a piece of chocolate 
from the tin pan in which it had been cooled, and acci- 
dentally left, for fome months, under an open cx)¥iiDtelr 
in a fliop, ex;pofed to duft, damp air &c.; notwithftand- 
ing which, on its feparatioti from the pan, it attracted a 
thread of trial at a quarter of an inch diftance. Ithen 
took a quarter of a pound of chocolate, and having 
melted it in an iron ladle, poured it into a tin pan, and 
the next day (it being perfedlly cooled) feparated it from 
the pan, and found it ftrongly ele<5trified />M ; but as the 
ele6tricity was foon loft by handling (owing, I fuppofe, 
to the large quantity of conducing matter o^ntained in 
it) I melted it again, but produced no electricity ; which 
I imputed to the chocolate having become very dry and 
powdery. I therefore melted it a third time, adding a 
little oil of turpentine; but this trial alfo (perhaps from 
the evaporation of the fpirit) failed, I then melted it the 
fourth time, and added a fmall quantity of olive-oil, fuf- 
ficient as I imagined to reduce it again to its original 
confiftence, and having cooled it in the tin pan as before, 
I found on removing it, that its electricity was completely 
reftored. The large proportion of phlogifton in oil is 
well known ; and as the addition of oil to the chocolate 

completely 
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completely reftori^d its elecftricity when loft^ is not this 
an indication of a great affinity at leaft between phlogif- 
ton and the electric fluid, if indeed they be not the fame 
thing ^^^? Further, as eleitricity is produced in the choco^ 
late by heat and friilioh, and manifefted by its ufual 
phenomena in the cooling of that fubftance, query ^ may 
not electricity be produced from the other oily nuts, ker- 
nels, or feeds (particularly thofe of the torrid zone) 
treated in the fame manner?* 

HowevCT, as the ele6tric matter is reJSdent in, and may 
be difengaged from, all the fubftances we are acquainted 
with; as the air is at all times replete with it^ as its ope- 
ation is fo fecret, fo rapid, and at times fo tremendous ; 
as it is fo eafily excited or put in a6tion by friction, by 
heating and cooling, and perhaps by means we are totally 
unacquainted with; I think we may fafely conclude^ 
that electricity, as it is one of the moil powerful, is alfo 
one of the moft important, agents in nature. Many ufe- 
ful difcoveries have been made refpecSting the aClion, in- 
fluence^ and elBFects of this fubtile fluid; but certainly 
much remains to be done, and the field for future la- 
bourers feems daily to enlarge. Indeed, notwithftanding 
the number of difcoveries in electricity this age may 
juftly boaft of, I cannot but be of opinion (which I men- 

(f) A.thick fcum from the furface of fome Hnfee-doil expofed to the air, and 
thoroughly dried, became a very ftrong negative elc£tric. 

Vol. LXVII. O tion 
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tion as an incitement to the ftudy) that, compared with 
the fa<5ls ftill undifcovered in that branch of philofophy, 
they beaj but a very fmall proportion. 
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PART III* 

Obfervations on fome new and fmgular phenomena in ex-* 

cited and charged glafs\ with experiments made in con:- 

fequence of tbefe pbenamenay further illuflrating the 

Franklinian theory of the Leyden bottle ; and a defcrip-- 

tion of the apparatus confiru&ed for that purpofe by 

Mr. HENLY* 

HAVING carefully repeated the experiments with 
the two coated plates of looking-glafs, mentioned in my 
paper on Mr. volta's machine, and finding with Mr. 
LANE, that they exa£lly agreed with the account given 
by Mr. symmer and Mr. eeles, I was defirous to be fa- 
tisfied whether glafles of a different thicknels would be 
differently affected in the experiment. For this purpofe 
I tried two large fquares of crown or window-glafs, and 
found them to charge and difcharge exadlly as the look- 
^^g"gl^fs plates had done ; but on trying the experiment 
with two plates of Nuremburg glafs, commonly called 
Dutch plates, I was not a little furprifed to find that each 

of 
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of the plates, when feparated after charging, had a poli- 
tive and a negative furface; and that having replaced 
them, and made the difcharge as in the Leyden experi- 
ment, the ele<Stricity of all the furf aces was changed, 
though it appeared to be very ftrong, and continued to 
give repeated flalhes of light, when the plates were al- 
ternately clofed, touched, and Separated, as the looking- 
glafs plates. above mentioned. If a clean dry uncoated 
plate of looking-glafs was placed between the coated 
plates, either of looking-glafs or crown-glafs, before they 
were charged; that untoated plate was always found, 
upon feparating them after charging, to be eledrified 
negatively on both its furfaces ; but if it was put between 
the Dutch plates, it acquired, like them, a pofitive and a 
negative ele(5lricity. As this phenomenon was not fatif- 
fa6torily accounted for, it occafioned much converfation 
with refpeil to Dr. franklin's theory of the Leyden 
bottle, which I had myfelf (as I imagined) fatisfailorily 
explained and even demonflrated. I was, however, 
foon convinced, that that theory is not fo generally 
received as I imagined; for I met with a number of 
gentlemen who not only doubted, but feemed abfoltitely 
to deny it. This induced me to make fome further ex- 
periments, in order (if I could) more fully to illuftrate 
Chat theory, and to put the matter out of doubt. For 

O % this 
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this piirpofe a pretty large jar was coated and furniflied 
as in %• I. A is the jar; bb the tm--foil coatings c a tin- 
ftand which fupports the j;ar ; d a focket of metal which 
fiipports a rod of glafs e; f a curved wire or plate of 
jnetal with poinits^ not very fliarp; this wire or plate or 
i:netal is faftemed to the end of a brafs rod g, which i^od 
is moveable at pleafure in afpring tube h, that tube being 
fixed by a focket upon the top of the glafs rod £. The 
chargingwire of the jar communicates with both parts of 
the infide coating of the jar by horizontal wires (the ends 
of which are bent a Iktle downwards) fixed at right an- 
gles toeach other, in order to prevent Ihaking and ratling* 

THE USE OF THE DOUBLE COATED JAR. 

According to Dr. franklin's theory, the fame quantity 
of the electric matter which is thrown upon one of the 
furfaces of glafs in the;operation of charging it, is at the 
fame time repelled or driven out from the c^er furface, 
and thus one of the furfaces becomes charged plus, the 
oth<^r mmm; and.thatthis is really the cafe is,. I think, 
fatisfa<5torily proved by this contrivance^ For example^ 
place the jar as ufual,.. with the knob in conta<a vdth the 
prime conduaor; then work, the machine, and the appa^ 
ratus being perfeAly dry and iiqi good order, a fmall lu- 
minous fp^k will appear upon the upper point of the 
wire w (a plain indication that the point is then receiving 
6 elearicity 
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eieftricity from the upper ring of coating cm the outlide 
of the jar) and a fine ftream or pencil of rays will at the 
fame time fly ojfF, beantifully diverging jfrom the lower 
point of the wire F upon the bottom ring of coating on 
the jar. When thefe appearances ceafe, which they will 
as foon as the jar becomes charged, let a pointed wire be 
prefented towards the prime conductor; this will fcon 
difchgrge the jar filently, during which the lower point 
of the wire F will be illumined with the iinall fpark, 
while the upper point of the wire will throw off a fine 
pencil of rays, diverging towards the upper ring of coat-^ 
ing, to which it ftands contiguous, as upon Dr. frank- 
lin's hypothefis it ought to do. A wire of the fame form, 
as that malted f may be inferted on a fmall ele£lric ftand, 
fitted by a proper bafe to the bottom of the jar on the 
infide; this will fliew the appearances when the jar is 
charged negatively. 

The fame experiment may be very conveniently made 
with a large pane of crown glafs''^'', coated in two places 
at a proper diftance from each other (fig. a.) leaving a 
fufiicient quantity of glafs uncovered quite round the 
two coatings. This coated plate of glals ihould be fixed 
in a frame, and mounted tijwn a properelecSiriG.itand* 
Another jftand of glafs or fealing wax ftiould be provided, 

(g) Mine is cightcejQ inches by fowtcen inchcSt 

to 
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to fup|X)rt a wire or piece of metal placed horizontally, 
and curved fo as to bring the ends of it, which Ihonld 
have blunt points, within half an inch diftance of the 
two tin^foil coatings on one of the furfaces of the glafs. 
On the oppolite fide of the glafs, two wires, bluntly 
|X)inted, are alfo to be employed; one of thefe is to com- 
municate with the prime conductor, and to throw off the 
eleancity fn„„ .h.„ce upon one of .he coatings of .in- 
foil placed contiguous to it; the other wire is to commu- 
nicate with the earth, ftanding in a per^ndicular direc- 
tion, with the p>int bent towards and re^hing within 
half an inch of the other coating of tin-fcU (on the fame 
furface of the glafs) to receive the ele<5tricity thrown off 
by that coating, while the oppofite fide is charging* 

The apparatus being peirfe£l:ly dry (the uncoated part 
of the glafs and the frame, &c. fhould be varnilhed), 
clean, and in good order; the plate of glafs aiould be fo 
fixed, that each of the four coatings of tin-foil may come 
within half an inch of the point of the wire oppofed to 
it. The apparatus being thus placed, if a powerful ma- 
chine be worked in a dark room, the electricity will be 
Jeen to iffue from the point of the wire in coctadl: with 
the prime condu<Stor upon one of the tin-foil contii:gs a 

(fig. 
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(fig. 3.) charging it pofitively. The coating b (fig. 3.) 
on the other fide of the glafs throwing oflf, at the fame 
time, an equal quantity of the ele6tric matter, (vifible ia 
the form of a fmall luminous fpark upon the point of the* 
infulated wire f) is thus left in a negative ffcate. The 
ele6tricity pafllng along the infulated wire, flies ofFfronoi 
the other point of it in a pencil of rays, diverging upon 
the tin-foil coating c (fig. 2.) on the fame fide of the 
glafs, charging it pofitively; while theoppofite coating 
D (fig. 3.) throws off its ele<5tricity, which is received in 
a fmall fpark upon the point of the wire (g) oppofed to 
it, and communicating with the earth. Thus, by the 
fame operation of the cylinder, may a pofitive and a ne-^ 
gative charge of electricity be obtained at the fame time 
upon each furface of the glafs; and by applying two 
curved difcharging rods (which fliould have glafs handles) 
at the fame inftant, lb as to come nearly into contact with 
the coatings upon each furface of the glafs, the whole 
will be difcharged together; or if a pointed wire be pre- 
fented near to the prime conducSlor, they will all be dif- 
charged filently, and then the appearances on the points 
of the wires will all be reverfed; that which was a brufli 
or pencil of rays being now a fmall luminous fpark, and 
that w^hich was a luminous fpark being a brufli or pen- 
cil of rays. If the machine be very powerful, the 

rubber 
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rubber may be infulated, and a blunt pointed wire, com- 
municating with the earth, may be placed within half 
an inch of it ; this wire, while the plates are charging, 
will throw off a beautiful pencil of rays diverging upon 
the rubber, and thus compleatly exhibit the progrefs of 
the eleilricity through all the apparatus, from its exit 
out of the earth to its entrance into the earth again : and 
its return may be manifefted by reverfing all the ap- 
pearances upon the points of the wires, in the operation 
of difcharging the glafs jfilently by a pointed wire pre- 
fented toward the prime condu6tor, as above dire6led* 
Another very fatisfa^tcary method of demonftrating the 
truth of Dn franklin's hypothefis is as follows. I take 
a bottle, containing about one hundred fquare inches of 
coated furface, properly prepared for the Ley den expe- 
riment, and holding it by the wire, I fet the coating upon 
the prime condudor:, and charge it negatively (fig, 6.); 
when charged (if not too dry) the upper edge of the 
coating will throw off one or more pencils or brufhes of 
light into the air, which vifibly incline towards the 
charging wire of the bottle, and fometimes adtually reach 
it. If Ihold the bottle bythe coating, and prefent the knob 
to the prime condu<£lor, charging it pofitively (the bottle 
being in a proper ftate) a fmall fpark of light firft appears 
!iUpon the edgeof the cork in the neck of the bottlq, through 

which 
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which the wire palles; after a few turns of the globe^ 
this fpark becomes a fixie brufli, darting out from the 
cork^ and gradually lengthening, till it forms a beautiful 
arch, the end of it regularly extending downward, 
till it reaches the edge, of the coating and refts upon it 
(fee fig, 5.). I remember^ when! firft fhewed thefe 
experiments to my ilncerely refpe6led and worthy friend 
the late ingenious Mr. fergusom, f. r. s. he expreffed 
great fatisfa(5lion ; and affured me, that he thought 
them fome of the moil convincing he had ever feen 
exhibited for the purpole. If the bottle be dry, it willj^ 
in both cafes^ be difcharged fpontaneouily ; but if the 
uncoated part of the glafs be then breathed upon, the 
appearances may be produced at pleafure. I have lately 
prepared another bottle for this purpofe, the infide of 
which is coated in the ufual manner; but the out fide is 
covered with fquare pieces of tin-foil about a quarter of 
an inch broad, and about three-fixteenths of an inch 
diftant from each other ; the bottom is compleatly co- 
vered with the coating (fig. 4.). If in charging this bot- 
tle, the eleitricity paffed abfolutely through the glafs, it 
would find a ready conveyance by the coated bottom into 
the table (and then indeed it could never be charged at 
all); but the truth is, that this bottle does not become 
charged till ftrong flalhes of electricity have pafled, 
Vol. LXVIL P diverging 
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diverging in different directions quite round it. If it be 
difcharged by bringing a pointed wire iiear the wire, ot 
the prime conductor, with which it is in contact, the noife 
it occafions much refembles the report of a fired cracker; 
and the uncoated glafs between the fpots of tin-foil is 
very brilliantly illuminated. If the hottie difch^ges^ it- 
felf fpontaneoufly,or be difcharged fuddenly, by making 
a regular communication hy the rodhetween the two fur- 
faces of the glafs, the whole outfide furface feems to be 
illuminated. To produce thefe appearances the glafe 
mufl: be thoroughly dry* 

:e X P E n I M E N T. 

A fmooth piece of mahogany, two inches fquare and 
five inches long, was hollowed into an elliptic groove, 
about three-quarters of an inch deep, and painted with 
lamp-black and oil. Into this groove two wires, termi- 
nated by brafs balls each three-quarters of an inch in 
diameter, were introduced; the brafs balls being placed 
about one inch and an half from each other : between 
the brafs balls^ at an equal diftance from each, was 
placed a ball of the pith of elder, half an inch in dia- 
meter, nicely turned in a lathe. The apparatus bdng 
thus adjufted, and the circuit compleated by a Ihort chain, 
a bottle, containing forty fquare inches of coated iurface, 

was 
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was many times difcharged through it ; and whether the 
bottle was charged pofitively or negatively, the pith-ba;H 
conftantly moved In the direction of the fluid, according 
to Dr. FR ANK.LiN% hypothecs. This is a delicate experi- 
ment; butj as I have perfectly fiicceeded in it, I thought 
it proper to give this fhort account of it. Perhaps if the 
pith-ball were fufpended by a filk ftring, it might aafwer 
the purpofe as well i but this I have not tried.. 

E X P E R I M E N T.. 

In melting fm^ wires fome inches in length, I have 

often obferved the wire to become red-hot, firft at that 

• ■ * ■ 

end in contad with the difchargiag rojd,. and the rednefs 
has proceeded gradually and regulaiiy towards the coat- 
ing of the jars or battery i plainly and fully demonftrating 
the direiftion of the electric matter in the difcharge of 
the jars or battery^^, which,, for this experiment, were al- 
ways charged pofitively.. This phenomenon hath alfo 
been obferved by Mr- eell, and many times by Mr» 

NAIRNE. 

EXPERIMENT.. 

Before I quit the fubje<St of the Leyden bottle, I fhaU 
mention one experiment more whicb I have lately made, 
and which gives a full andcompleatanfwertoaparagraph 
in Dr. Priestley's Hiitory of Electricity, ad edit. p. 465. 
1. 2 1 . It is this : I procured fome phials coated with filW 

Pa veri 
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ver, by burning it into the very Tubftaiice of the glafs, in 
fuch a manner that nothing can remove it witnont injuring 
the glafs together with the metaL Glafs tlim coated 
and btirnifbed has certainly a,moft elegant appearance^ 
has no inequalities or points npon its fiorface^ ahd charges 
as high and as readily as when it is coated Mth tin-foil; 
fuch glafles will difcharge fpontaneonfly^ and one of themt 
which was very thin, was burft by the explolion ; an acci- 
dent which, by this double annealings I was in hopes to 
have prevented^but was forry to findmyfelf difappoint^d. 

OBSERVATIONS ON EXCJtE'D Gi*ASg# 

In my remarks on Mr* Yoi-Ta's onriom little machifte 
lately prefented to the Eoyd Society, I have obferved 
Ihat the ele£tric matterj^ heing once thordiighiy excited 
and put in adion^ is not fb fooii as might be exp6£i:ed 
reduced again to a qtiiefcent ftate^ efpecially in bodies fo 
peculiarly adapted to affed eafch Other as thefe appear to 
be. As a proof, I introduced the experiments with the 
looking-glafs, crown-glals, and Dutch plates. I alfo men- 
tioned Dr. PRIESTLEY'S obfervatious on the rejiduum of 
his battery; and in a note to that paper^ 1 added an ex- 
periment made by ray fjriend the rev. Mr. hemming, 
F. R. s. who ihewed me a fmali bottle, wnich then at- 
fraaed a thread of trial, though it had flood in a cup- 

I board 
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board in his ftudy feventy days from the time he charged 
it. I alfo mentioned a lingular efF66l of his cylinder, 
which will fepar ate. the balls of Mr. canton's ele6tro- 
meter, at twelve or fourteen inches diftance, fometimes 
a fortnight after ufing, though the air of the room may 
have been many times changed, and a variety of methods 
tufed to deftroy that power in the interval. As the detail 
is curious, I Ihall here infert one fet of experiments, 
as I find them regiftered in a journal, which Mr. 
BfEMMtNG took the trouble to make for my fatisfac-- 
tion. On May 13 1776, the cylinder was ufed, and 
when placed in the cupboard at i o o'clock A. m* it fepar 
rated the baUs at feven inches diftance. The power was 
then entirely deftroyed by breathing on it, and the elec- 
tricity marked o. From that time the journal proceeds 
as follows : 



Day. 




Houi^ 


DiHrance at which the 
balls diverge. 


May 13 


I £ 


A* M. 


7 inches* 


14 


8 


A. M* 


13 


Breathed on it once, 






9 


Ditto four times, 






8 


Door open till 


9\ 


■A. M*. 


5 


14 


3 


P, M* 


7 




7 


P. M. 


6 




10 


P. M. 


61 



Breathed 



IXO 
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Day, Hour. 


Dlflancc at which the 




balls diverge. 


Breathed on it twice, 


inches 


May 14 io| F. M-. 


6 


1 5 8 F. M^^ 


1 3 wind N, 


Door open ten mintates, 


8 


9 F» M.. 


13 


I a F. M.. 


8 


The power deftroyed by flame, 





16 7 A, M, 


1 4|- wind N.. 


18 8 ?• M* 


17 wind M. 


II F* M» 


7r 


Deftroyed by flames 






20 A fire in the room the whole day, 

4 p. M> z 

8 p. M.. I 



10 P, M,. 


3 


21 7 A.M. 


9 


9 P. M. 


9 


Deftroyed by flame quite round 





22 7 A. M. 


Bk 


10 A.M. 


ii| windN, 


Applied flame qmte round the cylinder, 





I p. M.. 


lai 



May 
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Day. Hour, Diftance at which the 

balls diverge. 

May 22^ 4 p. m. 12^ inches. 

I of p. M. 2 

12.3d, Mr. HEMMING ihewed me the experiment, when I 
faw the balls feparate at twelve inches diftance from the 
cylinder. The canfe of thefe phenomena is, no doubt, 
the excited ele£lricity lodged in the pores of the glafs 
acting npon the vapour in the air of the room, and pro- 
ducing a greater or lefs effeft, as circumftances may 
contribute to increafe or diminilh its operation. The cy- 
linder was now ^fed again, which clofed this fet of ob- 
fervations. Mr. hemming has added a meteorological 
journal for the time; but the particulars of this I did not 
Ihink it neceffary to introduce in the above extra<a. 

A SECOND SET OF O B S E E V A T I O N JU 

Feb. 3, 1777, the cylinder was excited, and from the 
5th to the 1 4th no fire had been made in the liudy. 

Day, Hour* Diftance at which the 

balls diverge. 

1^^^^ 3 p. m, 7 inches. 

ID P-. M. O 

15 9 A. M. II 

(h) This -was the lirft time, jfince A\3guft or September, that 1 had obferved 
tny cylinder Jto retain ks attra£live power longer than twelve hours after being 
excited, though it was conftantly ke: t in the fame place^ and, as well as I cam 
45bferve, un^r the yery fame cifenrnilanc&s, 

JFeb» 
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Djijr. 




Hour. 


Diflancc at which the 
balls diverge. 


Feb. 15 




4 P. M. 


8 inches^ 






9 B. M. 









10 P. M. 





A large fire 


in 


the ftudy the whole 


day. 


16 




9 A, M. 


9 






12 


9 






8 p. M. 









10 p. M. 





17 




9 A. M. 


3 






6 p. M. 


2 






II P. M. 





18 




8j A. M. 


2 


Abfent till 2 


2d. 

' J 


^ 3 P- M. 


8 






6 p. M. 


2 






7 p. M. 









II P.M. 





23 




8 A. M. 


7 






2 P. M. 


2 






5 P. M. 









9 p. M. 









1 1 p. M. 





24 




9 A. M. 









12 









% P. M. 






Feb. 
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Day. 

Feb. 25 
Abfent till 28th, 




Hour. 

9 A. M. 
3 P.M. 


Diftance at which the 
balls diverge. 

2 inches. 
2 


Mar. I 

The fire in 


the 


9 P. M. 
9 A. M. 

ftudy put out at noon. 










10 P.M. 







2 




9 A. M. 







Abfent till 8th, 




I P^ M. 
3 P-M. 





9t 






6 

81 


p. M. 




4 



9 >P. M. 






10 



8 A. M. 

8 >P. M. 

8 A. M. 



8 



The cylinder was now excited again, which clofed this 
fet of obfervations. Thefe changes in the electricity feem 
very extraordinary, and I think them not eafily to be ac- 
counted for, as they happened in ftates of the weather 
which were totally different. I regret, however, that an 
accurate and fenfible hygrometer was not obferved the 
Vol. LXVJI. Q whole 
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ivhole time; m^ for fuch apurpofe I Ihould retommend 
Mr, eo^v^NTRf 's^ made with a number of circular pieces of 
iffiie^per^ amounting to a ceitain weight, thoroughly 
heated an3 ftrung on a -ftxread, kept feparate from eadi 
other by a fmall glafs bead, anfl fufpended on one of the 
ends of a?ever, nicely poized, and turning freely on its 
axis; the other -Md ferving as an index to a graduated 
fcale^ on trhich it fliews tTie weight of the moifture im- 
bibed at atny time by thepaper^. This hygrometer, from 
its extremte fenfibility, I fhould choofe, I fay, to recom- 
mend for *this purpofe, in preference to any other that 
I have ev«r feen. 

HAVPNQ lately h^d'occ^iion to Ihew the experi- 
ments with the coated Dutch plates to an excellent elec- 
trician (Ilk. CAVALLo) and having charged them Bfe high 
as I could, and feparated them I think rather more expe- 
ditioufly ttian ufual, I was aflroniflied to find, that the 
very fame plates I have fo often mentioned were now 
charged, the one pofitively, the other negatively, on both 
furfaces. i then laid them together, and having made 
the -difcharge ias ufual, I Separated them, and found one 
of the plates negative on both fides, and the other plate 
pofitive on t)ne furface, and negative on the other. Here 
was a new caufe of admiration, and I was utterly at a lofs 
to account for it, as the plates had in every inllance be- 
fore 
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fere littifcarofiiy ac^ed as leprefented in ray paper. At 
length I recdleaed, that dm experiment had heen made 
rather mom espeditiotifly than tifualr I therafoi^ re- 
peated it, and having allowed fomewhat more time be- 
tween the removal of the plates from: the prime con- 
du6tor, and the reparation of them^ in order to examine 
their electricity, I found on each plate a pofitive and a 
negative fiirfaGet; and bashing r^laced thena and made 
the difcharge> i cArfer^od thayl th^ el^ric^^ of ail the 
furfaces was changed. I have raeotipii«Bd this eireura- 
ftaace, to Ihew how fmall a difference in the manner of 
making an experiment, will make an effential difference 
alfo in the reMt. There is fomething, however, very 
lingular in this kind of glafs, which I believe is owing to 
its not being properly annealed; for I once met with a 
plate of it which I found very difRctdt to charge at all; 
and when a fmall quantity of ele<Stricity had been fwced 
into it, it diffipated proportionably fooner, witht)ut the 
ufe of the difcharging rod. 

In glafs, properly annealed, whether in the form of 
plates or jars, prepared for the Leyden experiment, the 
diflipaticm of the electricity is, in fome ftates of the atmo- 
fphere, a remarkable^ and fometimes (when there is not 
a fire in the room) a difagreeable circumftarice : this ef- 
fe<a, however, in the jar itfdf, may be in a great mea-^ 
fure prevexited, by having the uncoated part of the glafs 

Q 2 neatly 
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neatly covered with the beft varnifh^^^; and I fhould not 
omit to obierve, that Mr. hemmii^wj's bottle, which re- 
tained its charge fo long, was prepared in this manner. 



^mtmmmmmmmmtmmm 



P O S T S C R I P T, 

Containing fome experiments and obfervat ions on Mr* 
volte's macbine^ by Mr. tiberius cavallo^ witb 
remarhbfMr. henly. 

Mr. VOLT a's machine, which occafioned feveral of 
the preceding enquiries, hath lately been made by Mr. 
CAVALLO, by coating the glafs plate (about fix inches in 
diameter) with fealing-wax. With one excitation of this 
plate he foon charged.a bottle compleatly, and with that 
charge pierced three holes in a card, which he hath fince 
fliewed me* If, when this machine a6ted vigoroufly, he 
inverted the excited plate, and fet the brafs plate upon 
the glafs, he pioduced a contrary ele6lricity , but in a 
much fmaller degree. If when the fealing-wax was 
ftrongly excited, fo that fparks, two inches long, might 
be drawn from the brafs plate, the excited wax, &c. 
was placed on an elecSlric ftand, and the procefs continued 
as ufual; the fparks from the brafs plate prefently dimi- 

ii) The vafmlhing {hould be feveral times repeated. 

nifhed. 
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jiifhed, and in afliort time almoft totally ceafed: this^ 
I think, clearly indicates that the eledricity in the lower 
forface of the glafs and the table were mutually affe<£ted 
in the operation, as well as that, in the excited fealing-wax 
and the brafs plate ''^''. I have feen one of thefe machines, 
made by Mr. cavallo, a6t fo ftrongly that, upon fepa- 
rating the brafs plate from the fealing-wax, a flafh has 
jflruck from the brafs toward the table, and it has befides 
given a ftrong fpark upon the knuckle, when held at up- 
wards of an inch diftance. If the brafs plate, after being 
raifed from the wax, be prefented with its edge toward 
the wax (lightly touching it) and thus drawn over its 
furface, the eledlricity of the plate, he o1)ferves, will be 
abforbed by the fealing-wax, clearly fliewing the ftrong 
negative ftate in which the excited wax is left on the re- 
moval of the brafs plate. 

The attra6tion between the plates is alfo fometimes fo 
ftrong, that the co^ed glafs has frequently been lifted 
up by the brafs plate from the table; yet in a few days^ 
being carefully placed in a proper repolitory (in contait 
with each other) not the leaft lign of ele6tricity has been 

{b) It has been fuppofed by fome geatlemen, that the very fame quantity cxf 
eleftricity imparted by the finger to the plate on touching it, was emitted again 
by the plate on removing it from the ele£lric and prefenting it towards the 
knuckle; and that therefore, in air peffe<9:ly dry, thi-s machine would at all 
times exhibit its phenomena without a frefh excitation of the electric, and 
thus merit the appellation of a machine lot exhibiting perpetual eledricity : but 
ike fad above 4iientioned entirely refutes that fuppofition. 

2 difcoverable 
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difcoveralble on their feparation: fo far is even this ma- 
chine from exhibiting perpetual elecStricity. Indeed, in 
this particular, it is far exceeded by Mr. grey's apparatus 
of the cone of fulphur in the glafs, which, on being fe- 
parated, I have never perceived to fail of exhibiting 
ftrong figDS of electricity, in every ft ate of the weather. 
To this apparatus I have lately added the improvements 
of M. uEPiNAS, and find that they fully anfwer his report* 



THE following paper contains a fet of experiments 
which may perhaps lead to fome curious, ufeful, and im- 
portant truths in electricity. They are made with the 
moft fimple apparatus, and in the moft fimple manner ; 
nothing more being requifite for this purpofe than a few 
flicks of fealing-wax (one of them being refer ved as a 
teft) to the ends of which the fubftances to be examined 
are to be fixed or tied as occafion may require, and Mr. 
canton's ele<arometer, neatly made and properly infu- 
lated. With this fmall apparatus may almoft every ar- 
ticle that can be propofed be examined with the utmoft 
facility. The animal, the vegetable, the foffil kingdom, 
with all the works and combinations of art and manu- 
facture, may afibrd materials ; almoft any of which, by 
a flight friction againft woollen cloth or filk, will become 

5 elearified 



tie£tiifefl (either |)ofitivelf ^r li^titely, aa^ordiiig to* 
the nature of the fubftance amd ferm of its furface, and 
the q^imlity andfurface of the rubber) flijBBciently to fe*^ 
parate the balls of the ele^tr^^meter, fo as to determine 
their ^e^tricity in a very fatisfa(9:ory manner. This, I 
think, fully confirms an opinion I have long entertained 
and merttioned in a former paper, ^viz. that the flighteft 
fri£lion of bodies df every kind, in every fituation, may 
diftiirb the €le(f^ric fnatter contained in them, though the 
eflfed be imperceptible to us, having no eledtrometer nice 
enough to difcover it. Here, therefore, is a boundlefs 
field for future enquiry; and, to affift thofe who may be 
inclined to profecute it, I fhall mention a few general ob- 
fervations and precautions, which I have found exceed- 
ingly ufeful in the courfe of my own experiments, ift, 
The air ftiould be dry, and the apparatus clean and warm. 
adly,The fubftances to be tried fliould be perfeftly clean. 
3dly, When the rubber hath been ufed once or twice, it 
fliould be^ held near the fire or the flame of a candle, 
not only to prevent its acquiring moifture, but to take off 
the eledricity left in it by one fubftance, before another 
be examined ; for it ftiould always be remembered, that 
Whenever a fubftance is made elecStrical by fridion, the 
rubber acquires the contrary eledtricity, and this electri- 
city, if it be not carefully taken off as is above directed, 

will 
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will fometimes remain in it fo as to confnfe and a<£luallf 
miflead in the experiments. 4thly, Some minute fiib- 
itances, as a fmall leaf, feed, or hair, will not be eafily 
excited in damp weather; thefe, therefore, as well as the 
apparatus, fhonld be warmed; for heat, I find, doth al- 
ways difpofe bodies to become electrical, sthly. The in- 
fulating ftands, and the flicks of fealing-wax, with which 
the fubftances to be examined are connected^ fliOuld not 
be rubbed, left they, by the fri6lion, fhould be made 
electrical, and, acting through the fubftance inLContaCt 
with them, deceive in the experiment, 6thly, The ani- 
mal fubftances, as hair, horn, bone, cartilage, nails, teeth, 
mufcles, &c. become electrified pofitively, by friCtion, 
.againft woollen cloth or black filk; and the vegetable- 
creation, with very few exceptions, negatively. The metals 
differ with refpeCt to kinds, fbrm^and furface, and may be 
differently affeCted by different rubbers. Laftly, I muft 
not omit to obferve that, among vegetables, I find the hot, 
acrid,pungent, and aromatic fubftances, as the fpices,&:c. to 
be much more eafily excited, and ftronger in their power, 
than the cold ones, as the feeds of gourd, melon, or cu- 
cumber. Among the herbs, hemlock and parfley are 
ftrong : a fingle leaf of laurel, bay, yew^ rofemary, &::c. 
will be found very powerful; but, as I have before ob- 
ferved, this field is indeed immenfe, and life itfelf too 

fhort 
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fliort for a compleat inveftigation. The experiments 
prove, however, how tmiverially the de6tric matter is 
diifleminated ; or, in other words, its exiftence in all bo- 
dices; with what readinefs it is excited; and, I think, the 
eonftancy of its action (though imperceptible to us) as 
well as its ufe and importance, as a principal agent in the 
greateft, and to mankind the moil iriterefting, operations 
in nature. I have enclofed a catalogue, exhibiting at 
one view the articles I have had an opportunity to try, 
with their kinds of eleiStricity marked againft them; 
hoping this fpecimen may induce gentlemen of more 
leifure to purfue the enquiry. 

Hair, wool, dowii, and many other articles, may be 
made up in the form of little taffels, and in this mariner 
readily fixed upon or tied to the end of an eledtric for 
experiment. 
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The following lubftianees being fixed or tied upon the 
end of a ftick of fealing-wax, and excited by friaion 
againft a woollen garment or a piece of foft black filk, 
became eledtrified as marked in the columns of the 
annexed table. Hie ftrongeft in powor are diflin- 
guilDbed by the letter s, and the weakdft by the let- 
ter w. 



METALS. 



Wool. Silk. 



A new guiriea; afmooth fix i)ence; a 
brafs ferule; tin, and tin-foil; enamelled 
copper, s; Riding on leather, s; lead | ^^S^-^^S* 
ore; copper ore; iron ore; ftream tin; 

Milled lead ; cqpper, s ; a poliihed fteel \ 
button, s ; a new filver ditto ; a metal I p^^^ p^^ 
button gilt, s; tutenague ditto, s; iron; J 

Lead from a tea-cheft, in which there 1 
is a mixture of tin, w ; J ^^" 

A gilt button, balket pattern; the 
jun<fture at the end of a brafs ferule ; 



Pof. Neg. 



ANIMAL 
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ANIMAL SUBSTANCES. 

Tortdife-ftieU, w ; ivory, s ; bone, s j 
horn; lambVtooth ; horfeVhoof ; deer's- 
hoof; mufcle of the le^ of a deer, s; 
cartilage, s; fpxxv of a young cJock; 
bill, claw, and fcale from the leg of a 
turkey, s ; fcale of a carp ; the cbryfalis of 
a moth, recent from the earth, cleanfed ; 
crajfamentum of the human blodd ex- 
ficcated, w; quills j claw of an unboiled 
lobfter; cowrie and feveral other fmooth 
ihells, s; Ihell of a hen's t^g\ tail of 
a fmall fifti; thigh of the elephant bee- 
tle; afmall beetle, linooth furface; hu? 
man hair; red and white horfe's and bul- 
lock's hair, s; hog's briftles, sj wool; 
filk from the worm, w; oyfter-fliell, 
finooth furface ; 

Mother of pearl, and feveral other 
ihells; 

Mufcle and cockle-lhells, recent; a re- 
cent fnail-fhell, rough furface ; elitra of 
the ftag-beetle; oyfter-lhell, rough fur- 
face ; 



WiioU Silk* 



^ Voi. ^ot; 



Neg. Pof* 



Neg. Neg. 
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VEGETABLES. 
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Rind of cheftnut, s ; Barcelona nut- 
fhell, s ; caftiew nut, s ; cocoa niit-ftiell 
poliftied; brazil; lignum t?/jf^; black 
ebony, s ; box, w ; cane, s ; quinquina^ 
or Peruvian bark, s; tamarind-ftone ; 
cofFee-berry roafted, s ; nutmeg, s ; gin- 
ger, s; white pepper, freed from the 
liufk, s I cinnamon, s ; cloves, s ; mace, s ; 
all-ipice, s ; capficum, both fides of the 
pod, s; hemlock, s; a clove of garlic; 
ditto of efchalot, freed from the hufk, s; 
a green onion, s ; rue, s ; cork, s ; leaves 
of laurel, bay, yew, holly, rofemary, with 
their berries, s ; parlley, s ; leaf of tur- 
nip ; ditto of Savoy cabbage, s ; celery, s ; 
fago, s ; thime, s ; carrot ; turnip ; potatoe ; 
an acorn, s ; rind of Seville orange, s ; 
a large Windfor bean, s; a white pea; 
root of tiie white lily ; fnow-drop root ; 
feeds of gourd, melon, cucumber, w; a 
fpecies of long-mofs, w ; an apple, s ; 
down of the cotton-rufhj w; fea-llag; 
leaf of the American aloe, s ; cotton, w; 



Wool. Silit. 



Neg* Neg. 



Hemp ; 
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Wool. Silk. 

Hemp ; flax ; ftalk of the tobacco4eaf ; 
fpike, from the leaf of the American aloe ; \ Neg. PoC 
palma-chrijli nut ; horfe-radilh ; 

A white kidney-bean, fmooth furface ; 
black negro of the fame ; fcarlet of the 
fame ; 



Pof. PoJt^ 



CORALLINES. ^ 

Sea-fan, the horny part, w ; rough > Neg. VoL 
coral, w ; ^ 

Sptmge, w ; coral poiiihed, w ; Pof. Pof. 

s A L T s. 
AUum, w, Neg, Neg. 

.^ , Mmooth furfaces ; | ^^^- ^^^* 
Nitre punned, J J 

FOSSIL AND MINERAL SUBSTANCES. 

Common pebble- ftones of all colours, 
S; raarbJe, s; pit-coal, s; black-lead, 
w; jet, s; ajbejios; mineralized ful- I Neg. Nej?. 
phur; thunder-bolt ftone ; cornu-ammO'-^X 
nisi (hark's-tooth; coat of petrifa6tion; j 

Several fmooth native cryftals; brown ^ 
Iceland^ ditto; falCy s; Ceylon pebble, / 
fmooth and tranfparent J agate, s; corne- 
lian; amethyft, s; 



! 



Pof. Pof. 



A fpecimen 
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A fpecimen of ^p/uM^ 

ARTIFICIAL SUBSTANCES. 

Staffordfhire ware glazed; China ware, 
sj Wedgwood^s ware glazedy s j whale's 
fin prepared, w ; writing-paper ; parch- 
ment, s ; Iheep's gut, 

Tobacco-pipe, s; Wedgwood's ware 
unglazed; elaftic gum, s; hard under- 
cruft of a leaf; a tallow-candle, w; oiled 
filk; painted paper, s; filver, burnt into 
glafs, unburniflied ; pearl-barley, W ; In- 
dian ink, w; blue vitriol, s, 

Dr. lewis's glafs porcelain, 



Woof. Silk. 

Neg. Pof. 



Pof. Pof. 



Neg. Neg. 



Neg/ Pof. 



Silver burnt into glafs, burnifhed, could not be excited 
either with the woollen or filk. It is fuppofed that the 
fubftances being fo intimately incorporated or blended 
together, the fri6lion at the fame time excited both the 
fubftances, fo as to countera<Sl and deftroy the effect of 
each other. 

In thefe experiments I have been aflifted by Mr. ca- 
VALLO and Mr. adams, who have carefully repeated 
them in my prefence. It may be proper to obferve alfo, 
that the whitQ pea, a fcarlet bean, and the thorn from 

3 ^^^ 
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the American alc>e''% being rubbed upon new, fine, cla- 
ret-coloured cloth, became weakly ele<Strified pofitively . 

A lock of black hah* from a young colt I have ob>- 
ferved to become very weakly ele<Strified negatively, 
when excited either with wool or filk* 

It will be proper to obferve, that the rubber of wool- 
len cloth,, which I ufed in the preceding experiments, 
was a part of the coat or waiftcoat which I happened to 
wear at the time ; but being defirous to try the efFecSl of 
another, I took a piece of fine, new^ white flannel, and 
ufing that fide of it which is free from knap, I perceived 
a remarkable diflference; viz. the copper and other but-^ 
tons, the different ftones, ftiells, China ware, moft of the 
animal fubftances (hair excepted)^ and all the vegetable 
ones, which with the former rubbers were pofitively, 
being now negatively electrical ; but thofe which were 
negative with them, I found to be negative with thefe 
alfo^'^. In all the experiments with the flannel, I had 

hitherto? 

(h) All thefe fubftances have fmooth furfaces. 

(i) On this account an ingenious friend of mine propofed the following 
queftion, vi%. Whether, if the ele£lric matter were inherent (as I aflerted) in 
the different fubftances I examined, the kind of eledricitjr could be changed by 
the ufe of different rubbers ^ I reminded him of Mr- canton's experiments 
with a glafs tube, and informed him, that a ftick of fealing-wax becomes pofi- 
tively ele6trified by dipping it in quickfilver, or exciting it with a flip of tin- 
foil ; that a finooth glafs tube may be made negative by drawing it crofs-wife 

over 



hitherto warmed the fubftances^ but kept the rubber 
cold; fufpeiting that^ ih foitne cafe^, the refult ittight bg 
difFerent from what if is when the rubber is warm and 
the fubftance cold : but this, with the effe6t of cloths of 
different textures and colours, filks, fattins, velvets, lea- 
ther dreiled in oil, and in alhtm, 8tc. tifed as rubbers, I 
have not had leifure to determine. A fmall turnip and a 
potatoe, which I could not excite at all with either of the 
rubbers when they and the fubftances were cold, I ex- 
cited M a very fmall degree with the flanner a little 
warmed; but very Itrongly when the flannel arid the re- 
fpe£tive articles Were, each of them, moderately warm. 
A fprig of celery a€ted very powerfully when the 
flanriel tfnly had been previoufly warmed ^^K K% in all 
cafes the rubber is affe6fed with an ele6lricity contrary 
to that of the fubftance rubbed, it will be fufficient for 

over the back of a cat, or by exciting it with a dry, warm rabbit's Ikin ; that 
a fmall coated bo^lejiiaj be charged with , a ilijp of writing-paper, excited by 
drawing it .brilldy between the fingers of a dry hand lb as to pierce a hole in a 
card; that the dry leathern cover of a book may be m:de firongly eledrical by 
the fri£lion of a dry hand, and that its ele£lricity is remarkably lliewn by 
touching it with an infulated button, in the form of the plate to Mr. volta's 
machine. He then acknowledged, that fuch an objection as he had Parted muft 
certainly be groundlefs, 

(k) A p alma- chrijii n\JX was excited very ftrongly with the flannel, \VeakIy 
with my coat, and not all (in a room where there v/as no fire) with the black 
lilk. I have alfo to add, that fome particular fubftances, tliongh negatively 
eleftrical when heated, become politive when cold, by friction againft the very 
fame rubber. 

5 many 
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matiy jmrjpofes to ufe a rubber with a handle of glafs^ 
wax, Sic. with which the ele6tricity of many fixed bo^- 
dife3> gems that are fet in metals, &c. and other articles 
that it would be improper to divide or remove, may be 
determined, Sufch rubbers of different forms have been 
CQnftru<Sted and fattsfa<Storily employed in a variety of 
i©iftances by Mr. errington and Mr. cavallo, who 
havei extended their enquiries far beyond the limits at 
wjiich I defifted; their coUedtion of animal, vegetable^ 
i&Wi^ and artificial fubftances, added to my catalogue, 
3ixwuntiiig to almoft on^ thoufand articles. 



CONCLUSION. 

AT the conclufion of the fecond part of the pre- 
ceding paper, in my remarks upon the electricity of 
chocolate, I have obferved, that many and great difco- 
veries have been made in this age, refi^eiting the action, 
influence, and effedls of ele(5tricity ; but it is a queftion 
that hath been frequently put to ele6lricians. What is 
cledtiicity ? For my own part, I have generally chofen 
(perhaps for want of a better anfwer) to reply by a fimilar 
queftion, viz. What is air ? or, what is water ? For, as thefe 
are underftood to be fluids diftind from all others, and 

VoLvLXVir. S diftinguiflied 
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diMiigijMied lyy the names they bear^ fo have I ever coa- 
fidered eledtricity as a QxM/m generis^ and properly cha-* 
ra^erifed by the terra ekiftridty, elediric ftiaid, or ele<a^io 
matter? and har«re always avoided the term eleiSbric fire, 
as GQ^oveyiiig a cdriftrfed idea of a<aual infl^^matioll, 
bamdiig, &c* : biit I now begin really to doubt, whether 
another appellatida might not he applied with greatcar 
propriety; whether ele^lri^y may not be confidered a& a 
ptire^ethereal,eliefiiaitary fireyirsherent in all bodies^ inti-^ 
ifl^^ly connea^ or Wended witib an earthy or other ba% 
and apparently^ ihoagh not atfte^iy, remaining in ii: in^ ^ 
qiiiefcent ftate, till roufed into a£lion by fome proper ap- 
plication, as motion^ or rather fti€txon, which may, and 
probably does, coUecft it in our experiments. (But can 
motion convey inftantaneoufly that which is not material^ 
btit only a quality, a property, an accident, or affection, 
of matter, through fuch circuits as thofe of Dr. watson^ 
a^ produce fuch aftonifeing cSk&s at the iisiterruplion 
of thofe ciiicuit3 ? Befiries, in I>r. fr aniclin's moft curious 
and decilire exjp^ment of charging the Ley den bottle 
with its own ele£lrkity, the glafs under^es no fria^ion, 
whatfoever J but thedearicity krhereiat in it is fimply ex- 
hatifted from one of its fiirfeces^ and iotced riound upon 
the ether by the electrical apparatus : the fame may be 
iiflferted of bddie&prdented toward a aHidu<aor negatively 
S de<3:rified, 
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eledrified, or to the infulated rubbel: of the eledrical 
machine.) That it may be faid to i^efide in vegetables, and 
is extrai6ted together with their oil ; that in fermentation^ 
effervefcence, and putrefaction, it flies off in the phlo- 
giftic vapour thence arifing (fee note i • at the conclvifion 
of this paper) ; that in diftillation it is difengaged and 
brought over in an ardent fpirit^ in which it refides, re- 
taining its original prop^des in a purer bafe ; that, lince by 
the collifion of flintjfteelj&c. actual fire is inftantaneoufly 
product (as in the inftance of the dry axle of a carriage, 
which, by the fri^iojn of the nave againft it, foon takes 
fine) fo by the fri<^ion of other bodies, which by long per- 
feverMice would produce the fame effect, this latent fire 
may be firft excited, atid its appearances, though unob- 
ferved, be thofe we tenn eledricah A wind-mill, when 
it works under the break (as the millers term it when no 
iron is concerned) foon catches fire (the miU-ftones, 
when no corn is betweea them, produce the fame effe<a, 
though the motion be the fame in both cafes) and many 
a mill hath been confumed by this means. The method 
ufed by the Indians, of producing fire by the fri£tion of 
two pieces of wood againffc each other is well known ; 
and in all thefe cafes may not the firft effe<3:s of the 
latent fire, thus roufed iato a£fcion, be the produ6tion of 
thofe very appearances we call ele<9rical? See notes ^. 

3. 4, 5. and 6, 

S 2 This 
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This thotight, I confefs, remainted fo ftrongly iifi- 
preffed upon my mind, that I requefted fome of my 
friends, who had a better opportunity , than myfelf, 
to mak« the tiial. For this purpofe foine pieces of 
wood were baked in an oven, in order to expel the moif-^ 
ture, and prepare them for the experiment. When they 
were cooled, a fri<Stion was begun^ which, as I expe<Sted^ 
fbon p!x>duGed eie<9:ricity; one piece df the wood being 
exdted pofitively, the other negatively, as I have fince 
myfelf feveral times experienced. Had the fri<5tion been 
cantihued, the produiftion of aitual fire might perhaps 
hwe been the confequence*. May iK>t, therefore, the 
produ<5tion of actual fire be the uUimum of el^Stridty^ 
^r, in other words, electricity the firfleffeiSt of latent fire 
€hLUS roufed into aiStion ; acStuai fire, the fecond; and in- 
flamimation and diflblution, its third and greateft effort? 
like fermentation, producing firft, wine; fecondiy, vine* 
gari laMy, putrefaction. To give fome countenance t« 
this iuppofition, let ibme of the effects of eleditricity and 
fire be placed in a comparative view. Firft, a. fmall iron 
wire, held in the fl^ame of a candle till it acquires a white 
heat, will frequently burlt into little balls, flying off ki 
alWireClioRs. The feme^jSeCl is produced by a flint and 
iteel; ^nd in a fuperior manner^ by a ftnong charge of 
^^&,ridt%orz flafh of lighrtning pafling through fuch 
^ a fiuali 
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E fmall wire; the balls then appearing, on examination, 
to be little more than th.t fcoria of the metal. The efie6t 
of ele6tricity, lightning, and fire, in deftroying the power 
of the artificial or natural magnets, is a circumftance that 
hath been often remarked, and repeatedly publilhed. 
The effects of electricity, in common with fire, on proof- 
fpirit, gun-powder, phofphorus^ dry lint, and many other 
fvibftances, muft occur to every gentleman converfant in 
thefe experiments; indeed the parallel might be conti- 
nued much further. But it may be alked, if. this be 
really the facSt, fliould not metals become electrical by 
friction? I anfwer, they are readily excited, provided they 
be firft properly infulated; (but if metal be rubbed 
againft metal, the phlogifton or latent fire, if I may be 
allowed the expreflion, is fo nearly proportioned in the 
two metals, that the equilibrium is reftored as foon as 
deitroyed, from the very nature of the bafe, which is the 
moft perfect conductor we are acquainted with) to il- 
luftrate this, let it be remembered, that though the 
hydroftatic paradox may be readily explained, yet the 
fluid muft be confined in a proper veflel; and 
though the weight, the fpring, and the compreflibi- 
lity of the air, be eafily demonftrable, a fuitable appa- 
xatus muft neceffarily be employed for each purpofe. 

It 
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It is a queftion by no means decided, how the clouds be-^ 
come electrified ? Bnt if we fuppofe the electric matter to 
be a pure, ethereal, elementary fire, refident in all bo- 
dies; that the great procefs of vegetation is carried on 
by means of this fubtile, acftive, volatile, and pervading 
element ; that it is continually exhaling from all the ve- 
getable tribe; that as evaporation is a remarkable agent 
in the cooling of heated fubftances, that is, a good con* 
duaor of their fire, as I am well affured it is of eleari- 
city ; may we not conclude, that this is quq great caufe 
of the clouds becoming at times furcharged with this 
fluid ? The great efe6l of elec^iricity in promoting ve- 
getation, hath been fully proved by Dr. de maimbray, 
the abbe nollet, Mr. jallabert, and other gentle- 
men, and was very remarkable in that year when the 
fatal earthquake happened at Lilbon. Dr. stukeley's 
obfervations on the frequent appearances of fire-balls, 
corafeations, and aurora boreales^ at this time (which I 
well remember) deferve to be particularly noticed; and 
it is generally remarked, that thunder-ftorms are pre- 
ceded by aoontinuance of hot weather, and that a moderate 
temperature immediatdy fucceeds the ftorm. The re- 
marks and obfervations of the worthy Dr. hales on this 
fubje6l feem alfo to meril: peculiar atteiition. Further, 
as the rays of the fun, concentrated by a powerful burn- 
ing 
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ing mirror^ will produce a fufion of metals, and inftantly 
reduce a number of fubftauces prefented to the focus to 
a ca/xy as the fame eflfeit is in many cafes produced 
by a ftroke of lightning; and as the colptrs of the 
ele6tric and folar light are equally divilible by the prifm ; 
may not thefe alfo bear forae kind of relation to each 
other ^^-^P Upon the whole, is there not an high degree 
of probability in the fuppofition, that light, fire, phlo- 
gifton, and electricity, are only different modifications of 
one and the fame principle? See notes 7. 8. and 9. A 
iimilarity in feveral of the phenomena of ele<flricity and 
iteagnetifm hath beeij long fince poiiited out by Dr, 
PEici, from M. jewinab; and the effe^ of heat on both 
admirably difplayed by Mn canton. Of all the fub- 
fiances I ha¥e yet examined, the molt difficult to excite,^ 
I obferved to be a fine, fmooth, unarmed loadr-ftone, and 
a piece of black lead; thefe feemed to bid defiance to all 
my rubbers: at length, however, with a piece of new 
flannel they were both excited, in a very fmall degree, 
negatively. In Ihort, I have not yet met with a fingle 
article (on which the experiment could be tried) that I 
could not, with one or other of my rubber s^^ make in 

(I) Many other particulars might be adduceid in this place; bot they are pur* 
pfely oiiiitttd, this paper being already extended far4?eyoiid the limits otiginally 
intended by the author. 

fome 
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forae degree ele<£trical. The laws by which all thefe 
fluids are governed, and what coriftitutes the precife dif- 
ference between them, may yet, perhaps^ by fome fortu-^ 
nate philofopher, by a train of juft reflexion, and a fet of 
happily contrived and well-condu6ted experiments, be 
much farther elucidated, Laftly, I do not fpeak of thefe 
things as fa6ts of which I am abfolutely convinced; but 
earneftly wilh to recommend them to the ferious con- 
fideration of future enquirers, t'rom what hath been 
faid, however, I apprehend it will fcarcely be doubted, 
that ele6tricity, whatever it be (as I have often remarked) 
is one of the greateft and moft important agents in tha 
operations of Nature ; that the effects of lightning, there- 
fore, are but as difcords in her harmony; and, though 
fingly confidered, they may appear unplealing notes, 
yet perhaps may be nec^ffary to fill up and compleat her 
grand and general chorus. 



NOTES ON THt: CONCLUSION, 

I • I am juft informed by Mr, adams, that Mr. clarke, 
an ingenious gentleman from Ireland, hath lately proved, 
to the fatisfa(5lion of fome of the ableft chemifts there, 
that the variety of airs produced by different gentlemen 

m 
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in their pneumatical refearches (that produced from thie 
calces of metals perhaps excepted) are only phlogiftic 
vapours arifing from, and partaking of, the qualities of 
the fubftances from which they are difengaged. 

*^ The vapour of fermentation is much more fubtle 
" than common air, it palles through bodies which 
^^ would be impenetrable obftacles to the latter. 

" Mr. DE SMETH was not able to retain it by the aid 
" of lutes: a moiftened bladder, tied over the mouth of ^ 
" veflfel which contained fome fermenting matter, was 
" not at all inflated during the height of fermentation* 

^^ Dr. PRIESTLEY has obferved, that the fixed air from 
" fermenting beer combines eafily with the vapour of 
" water, as alfo with the fmoke of rofin, fulphur,and 
" other eledtrical fubftances. 

" If it were permitted me to indulge in conjeitures, I 
" fliould fay that fome experiments induce me to be- 
" lieve, that every elaftic fluid refults from the corabina" 
" tion of fome folid or fluid body with the inflammable 
" principle, or perhaps even with the matter of pure 
" fire; and that on this combination the ftate of elafti- 
" city depends.'' See henry's tranflation of M. Lavoi- 
sier's ElTays, phyfical and chemical. 

Mr. LANE, in his curiovTs and moft impoitant experi- 
ment of dilTolving iron in water impregnated with fixed 

Vol. LXVII. T air. 
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air, obferved, that after the water fo impregnated had 
been paffed throtigh a clofe filtering paper, it was ren- 
dered quite tranfparent, the iron being in perfe<Sl folw- 
tion. This clear liquor he endeavoured to preferve in its 
tranfparent ftate, by ufing every means that then occur- 
red to him to retain the elaftic vapour, but without fuc- 
cefs, for in a few hours the tranfparency diminifbedi 
afterwards the liquor became opaque, and depoJSted the 
iron that had been diflblved in it. 

0.. Several gentlemen have obferved, that in working 
their ele<£trical machines with great velocity, as heat was 
produced by the friction, the ele<Sliicity was proportional- 
bly leffened. 

3. Mn ERRiNGTON, a gentleman who often recreates 
himfelf with mechanical operations, frequently ob- 
ferved, that after he had been for fome time bri/kly 
working his drHl, the ftring of it 4>ecame ftrongly elec- 
trical. 

4. Mr. CAV ALLO, who fbmetimes amufes himfelf with 
the violin, having played a few fprightly airs, examined 
at my requeft the hairs of the bow, and th« firings of 
the inftrument, and found by his electrometer that both 
of them were eleitrical ; the former in a plus^ the latter 
in a minm ftate. In this cafe^ the rofia contributes to 

I the 
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fhe ele<Stricity. Perhaps a tenor or bafs-viol might pro* 
duce the effect in a greater degree.- 

5» Mr. CAVALLO likewife informs me, that takilig two 
pieces of broken China ware,, he ftrnck the edges of 
them brifkly together, and produced fparksdf fire, but 
no ele<5tricity. He then rubbed the btx>ader fiirfaces 
gently together, and produced a ftrong elearicity; pofr- 
tive in one piece, negative in the other. This experi-* 
ment I have feveral times repeated to my entire fatif^ 
faction. 

6. 1 have myfelf obferved, that two glafs tubes, rtibbed 
brifkly together, produce a vivid purple light and ftrong 
phofphoreal fmell, but no attraction or repulfion ; but 
two pieces of pfete glafs, each two inches long and one 
inch broad, warmed and rubbed gently againft each 
other, produce electricity, negative in one piece, pofitive 
in the other. Both glafs and amber I have alfo made 
electrical by blowing upon them (previoully warmed) 
%vith a pair of bellows. 

7. Platina, in the pureft ftate to which it could be re** 
duced by chemiftry^ and on which Dr. lewis informed 
me that the ftrongeft fires he could raife had no further 
effect, I have been able to fufe in a fmall degree, by a 
ftrong charge of eleCtricity. Phil. Tranf. vol. LXI V. 
p. 416. 

T 2 8. Since 
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?• Since the learned and accurate f. Mccaria pub- 
liflied the account of his curious experiment of ifevivi- 
fying the cakes of metals by ele<£lricity, it hath been re- 
peated with perfeil fuccefs by feveral other gentlemcli. 
9. With refpeil to earthquakes^ upon this hypo- 
thefis Dr. stukeley's and the rev. Mr. Mitchells inge- 
nious theory may both be near to truth, as the dSFerence 
between them will confift more in words than in fadtis^. 
See a moft curious and aftonilhing effect of evaporationi 
produced by eledlricity in Dr. franklin's Experiments 
and Obfervations, firft edit. p. 415. Perhaps it may not 
be improper to mention in this place the following 
experiment, which I made long fince myfelf. A 
pretty large wine-glafs being nearly filled with water^ 
two wires, terminated by fmall brafs balls, w^ere hung 
oppofite to each other upon the brii!n of the glafs, fo as 
to let the balls defcend to about half the depth of the 
water. The communication being then compleated by a 
chain, a jar containing three fquare feet of Coated fur*- 
face, was difcharged through it. The confequence was, 
the ftem of the glafs was broken in two places ; the bowl 
was fliivered perhaps into a thoufand pieces, and fcat- 
tered with the water in all direcStions : part of it flew into 
my face, and fo much upon the apparatus, that 1 remem- 
ber it put an end to my experiments for that tin>e. I had 
negledled to cover the glafs, being defirous to fee the 

effect 
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efFe(St of the charge paffing through the water ; not fuf- 
J)e6ting the danger of the eleftricity evaporating part of 
it, and exploding with fuch violence as might have been, 
attended with very difagreeable confequences- 

10. That water-fpouts are really occalioned by elec- 
tricity I have long fufpe6ted, from feveral circumftance$ ; 
but Mr, GEORGE FORSTER, F, R, s, in his curious remarks 
^nd circumftantial defcription of one of thefe phenomena 
(Voyage round the World, vol, !• p, 191.) feems to have 
confirmed this matter beyond a doubt: the form of the 
column, the haiHtones which fell at the time, and the 
flalh of lightning which appeared at the disjunction of 
the tube, are, I apprehend, as complete proofs as can be 
given, or as the Cafe can admit or require, 

I !• Some gentlemen have fuppofed, that the ele6lric 
matter is the caufe of the cohefion of the particles of bo- 
dies. If the eledlric matter be as I fufpedt, and my expe- 
riments and the foregoing notes feem to prove, a real ele- 
mentary fire inherent in all bodies, that opinion may 
jprobably be well-founded ; and perhaps the foldering of 
metals and the cementation of iron by fire may be confi- 
dered as ftrong proofs of the truth of their hypothefis. 

12. Dr, PRIESTLEY obferves (Experiments and Obfer- 

vations on Air, vol, I. p. 280.) That it is probable, that elec- 

5 ^ric 
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trie light comes from the ele6lric matter itfelf; that this 
being a modification of phlogifton, it is probable that 
all light is a modification of phlogifton alfo; and that, 
prior to his deduilions from electrical phenomena, it 
was pretty evident that light and phlogifton are the fame 
thing in different forms or ftates. Dr. fhiestxey's third 
volume on the fame fubjecSt was not publifhed till the 
laft fheet of my paper had been compofed, and a proof 
ftruck off. In the appendix to that, volume I find fo cu- 
rious an article in a letter from' fignor volta to the Doctor, 
that I fliall take the liberty to tranfcribe a part of it, as a 
very important addition; viz. " I fire inflammable air 
^ by the fimple eleClric fpark, even when the electricity 
^^ is very moderate, which explains the ignes fatuiy pro?- 
^ vided they confift of inflammable air iffuing. from 
^^ marlhy ground by the help of the electricity of fogs 
" and by falling-ftars, which are very probably thought 
^^ to have an eleCtrical origin. 

" I do not know whether you have ever tried the efFeCk 
*^ of the Bolognian phofphorus on air. It phlogifticates it 
^' in the higheft degree, and the diminution it occafions 
" takes place very quickly, and is altogether furprifing ; 
^' but for this purpofe the phofphorus muft be good, 
^* and the weather not too cold.'' 

Since 
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Since the preceding papers were prefented to the 
Royal Society, I have feen and heard of flxch a number 
of curious remarks, obfervations, and difcoveries on Hght, 
fire, phlogifton, and eleilricity, which tend to illuftfate 
and confirm the opinions I have advanced, that I would 
beg leave to add, that, had I feen or known of feveral of 
thofe excellent pieces in time, I (hould certainly have 
availed myfelf of fuch important labours, and have 
fpoken of the fubjedts above-mentioned with a greater 
degree of confidence. The authors I allude to are, 
30ERHAAVE ou Fire; STAHL on Phlogifton; Dr. pem^ 
BERTON on Fire; Dr. higgins on Light; the celebrated 
MACQijER, particularly in his Memoir on Phlogifton, in 
the abbe rozier's Journal for Nov. 1776; a Memoir 
by Mr. opoix on Phlogifton and Light; Mr. achard's 
Elearical Experiments on the Ice of diftilled Water, 
frozen in a degree of cold exceeding what we ever expe- 
rience in this country; with plates of which ice he not 
only performed the Ley den experiment, but even ex- 
cited it by fri6tion like glafs (fee the Abbe rozier's Jour- 
nal for Nov. 1776); and laftly, M. koestlin's curious 
and moft valuable experiments on the influence of elec- 
tricity^ in the production and fupport of animal and ve- 
getable life, particularly his difcovery that vegetation was 
a^ually retarded .by electrifying his feeds negatively. 






